Pharmacodynamic and pharmacokinetic interactions of perampanel and other antiepileptic drugs in a rat amygdala kindling model.
This study explored the pharmacodynamic and pharmacokinetic effects of combining perampanel (PER) with commonly co-administered AEDs. A strong stimulus intensity (three-fold higher than after-discharge threshold) was used to elicit drug-resistant seizures in a rat amygdala kindling model. Vehicle, low-dose PER (0.75 mg/kg), or high-dose PER (1.5mg/kg), in combination with vehicle, levetiracetam (LEV) 50mg/kg, lamotrigine (LAM) 20mg/kg, carbamazepine (CBZ) 20mg/kg, or valproic acid (VPA) 200mg/kg, were administered intraperitoneally to groups of 6-13 rats. Seizure score, electroencephalography (EEG) seizure duration, and motor seizure duration were evaluated, with pharmacodynamic interactions determined by two-way analysis of variance (ANOVA). Motor impairment was evaluated by rotarod test and two-way ANOVA. High-dose PER, but not low-dose PER, LEV, LAM, CBZ, or VPA, reduced EEG seizure duration, motor seizure duration, and seizure score compared with vehicle alone. However, when low-dose PER was administered in combination with LEV, LAM, CBZ, or VPA, seizure severity parameters were reduced compared with the concomitant AEDs alone. These pharmacodynamic interactions were statistically significant in some cases, but the same AED combinations were not associated with statistically significant neurotoxic interactions. Efficacy may have been slightly affected by changes in PER plasma concentrations in the presence of other AEDs:PER plasma concentrations increased with LEV or LAM co-administration, and decreased with CBZ or VPA co-administration. Overall, these data support published Phase III data demonstrating the efficacy of PER as adjunctive therapy for the treatment of refractory partial-onset seizures in patients aged ≥ 12 years.